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the flow path. 
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USE - For separating solid particles mixed in liquid 
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sample. 

ADVANTAGE - Prevents ingress of foreign material into flow 
path system, thus 

improving stability. DESCRIPTION OF DRAWING (S) - The 
figure shows longitudinal 

sectional view of flow path of the capillary 
electrophoresis apparatus. (2) 

Groove; (4) Opening ; (5) Reservoir ; (11,12) Substrates. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The slot used as the passage for electrophoresis formed in the top face of the 1st substrate on monotonous, 
and this 1 st substrate, The hole which has the base of a location deeper than this depth of flute that was formed in the 
both ends of this slot and was open for free passage with ****** ? The capillary tube electrophoresis apparatus which 
has the plate-like part material for electrophoresis which is a plate-like plate and is characterized by being stuck on the 
top face of said 1st substrate, and consisting of a through tube prepared in the location corresponding to said hole of the 
2nd substrate which covers said slot and forms a capillary in it, and this 2nd substrate. 

[Claim 2] For the end face by the side of said slot of said hole, the end face by the side of said slot of said through tube 
is a capillary tube electrophoresis apparatus which has the plate-like part material for electrophoresis according to claim 
1 by which the relative position of said through tube and said hole is decided to become the distant location. 
[Claim 3] Said hole is a capillary tube electrophoresis apparatus which has penetrated said 1st substrate and has the 
plate-like part material for electrophoresis according to claim 1 or 2 closed with the plate stuck on the field of said 2nd 
substrate and opposite side. 

[Claim 4] Said hole is a capillary tube electrophoresis apparatus which has penetrated said 1st substrate and has the 
plate-like part material for electrophoresis according to claim 1 or 2 closed with the plug inserted from the field of said 
2nd substrate and opposite side. 

[Claim 5] While having the 2nd substrate which is the slot and the plate-like plate used as the passage for 
electrophoresis formed in the top face of the 1st substrate on monotonous, and this 1st substrate, is stuck on the top face 
of said 1st substrate, covers said slot, and forms a capillary It is the capillary tube electrophoresis apparatus which is 
equipped with the liquid pool prepared so that the opening might be open for free passage with opening of said 
capillary in said capillary location which is carrying out opening to the edge of said substrate, and has the plate-like 
part material for electrophoresis characterized by making the bottom position of this liquid pool in the location lower 
than the-minimum location of said capillary. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrophoresis apparatus with which the cross section formed the 

rectangular capillary tube in plate-like part material. 

[0002] 

[Description of the Prior Art] Capillary tube electrophoresis is the technique of separating the mixed component in a 
liquid sample. The configuration of the usual capillary tube electrophoresis apparatus using the tube whose bore is 50- 
150 micrometers as a capillary tube is shown in drawing 8 . Beforehand, by a certain approach, the capillary tube 22 is 
filled up with the sample solution at the end, and other parts are filled up with migration liquid. Along with tubing 22, 
electric field are formed by impressing the high voltage to about 30kV between the electrodes 10 which inserted the 
both ends of this capillary tube in the liquid pool 21 into which migration liquid went, respectively, and were inserted 
into both the liquid pools 21. Since each component in a sample has the electrophoretic mobility of a proper, 
respectively, it is separated by the difference. 

[0003] Although a capillary tube electrophoresis method is the separation technique which has a high speed and high 
separability, conventionally, attentions gathered for the high level of separability and it has mainly been used for the 
separation analysis of biological materials, such as DNA and protein. On the other hand, the application to on-line 
monitors, such as environmental samples (river water, tap water, industrial liquid waste, or storm sewage), from a 
viewpoint of rapidity is also expected, however, although it is a high speed, from several minutes, it usually came out 
to require dozens of minutes, there was, and it was not enough as an on-line monitor. 

[0004] Although what is necessary is just to use a theoretic more short capillary tube in order to accelerate separation in 
capillary tube electrophoresis, if tubing is shortened, electric resistance will decrease, a current will increase, as a result, 
the Joule's heat increases, and in being the worst, air bubbles are generated and it becomes separation impossible. If the 
bore of tubing is made-small, * * can be shortened, without decreasing electric resistance, but since the sample volume 
will also decrease if tubing is made thin, there is a problem to which detection sensitivity falls. 

[0005] On the other hand, in JP,3 -226666, A, it is indicated by constituting the electrophoresis section using a rectangle 
capillary tube that the stripping effectiveness of the Joule's heat may be raised as compared with a tube. That is, if the 
cross section is the same, the rectangle tubing has the perimeter larger than a tube, therefore the stripping effectiveness 
of heat is high. Moreover, the stripping effectiveness of heat is so high that the ratio of the long side of a rectangle cross 
section and a shorter side is large. However, since a capillary tube with the higher stripping effectiveness of heat has 
the smaller minimum width of face of tubing, the problem analytic repeatability falls with the foreign matter 
intermingled in a sample, or get tubing blocked, and it becomes impossible analyzing is more serious. 
[0006] Moreover, Z.H.Fan and The method of manufacturing the electrophoresis section by the rectangle capillary tube 
simply and cheaply is indicated by D.J.Harrison and Anal.Chem.66 (1994) 177-184. In this example, the photo etching 
used for manufacture of IC or LSI is used, a sectional view is shown in drawing 7 - as - the glass substrate 12 top of 
several cm angle - a depth of several micrometers - dozens of micrometers, and the number of width of face - a 10 
micrometers - hundreds of micrometers rectangle slot is formed, the rectangle capillary tube 2 is constituted by joining 
cover glass 11, and the electrophoresis section 1 by this rectangle capillary tube 2 is manufactured. The through tube 4 
for liquid pools is formed in the location which counters the both ends of a slot 2 at cover glass 1 1 . Furthermore, the 
auxiliary liquid pool 7 of migration liquid is formed in the top face of cover glass 11, and electric field are formed 
along with the rectangle capillary tube 2 by impressing the high voltage to about 30kV between the electrodes 10 
inserted into both the auxiliary liquid pool 7. 

[0007] However, with this equipment, conventionally which is shown in drawing 8 , with equipment, analytic 
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repeatability fell with the foreign matter mixed in the liquid pool which did not become a problem, and it was 
'experienced that the problem get tubing blocked and it becomes impossible analyzing arises. That is, the foreign matter 
mixed in the liquid pool since the canopy section of the rectangle capillary tube 2 was in agreement with the base of the 
through tube 4 for liquid pools is an assembly and a cone to the edge of a slot. Therefore, the probability to ride the 
flow of migration liquid or for a foreign matter to advance into the rectangle capillary tube 2 by the electrophoresis of 
the foreign matter itself is high. If a foreign matter enters, as mentioned above, analytic repeatability falls, or tubing 
will be got blocked and it will become analysis impossible. When it was the separation analysis of the biological 
material on which the chief aim has so far been put, since a series of actuation from sampling to analysis was 
performed in an experiment facility, importance was seldom attached to the problem of a foreign matter, but when 
using for online inspections, such as an environmental sample, there is mixing of the dust in atmospheric air etc. and it 
poses a serious problem. It was experienced that the detailed piece of glass which occurred at the processing process of 
glass and remained in the liquid pool besides this is a serious problem. 

[0008] Furthermore, although it is the rectangle capillary tube manufactured by JP,8-178897,A by the same approach 
as said paper, the hollow of the shape of a circle which has a bore larger than the width of face of a slot connects with 
the both ends of the slot formed on the glass substrate, and the capillary tube electrophoresis apparatus which forms a 
liquid pool united with the through tube which this hollow formed in cover glass is indicated. In this case, if it 
compares with said paper, only a part with a large area of a liquid pool will be considered that the probability for a 
foreign matter to advance into a capillary tube 2 is reduced. 
[0009] 

[Problem(s) to be Solved by the Invention] In the capillary tube electrophoresis apparatus which formed the rectangle 
capillary tube in plate-like part material, the probability for a foreign matter to advance into a capillary tube is reduced. 
That is, this invention is in the location where the edge of a capillary is higher than the base of the liquid pool which 
has held the sample in the capillary tube electrophoresis apparatus by the capillary shown in drawing 8 R> 8, and 
moreover, since a capillary is arranged at a vertical, it tends to propose the electrophoresis apparatus which plugging of 
the rectangle capillary tube by the foreign matter which has not been recognized to be a problem cannot set easily. 
[0010] 

[Means for Solving the Problem] Said technical problem is solved by constituting so that the base of a liquid pool may 
become a low location from the base of the rectangle capillary tube for electrophoresis. That is, even if a foreign matter 
exists, when a foreign matter sinks on the base of a liquid pool, it becomes easy to prevent plugging of a rectangle 
capillary tube by flow of a sample or migration liquid by making it not advance into a rectangle capillary tube. 
[0011] 

[Embodiment of the Invention] The cross section of the rectangle capillary tube part which constitutes the rectangle 
capillary tube electrophoresis apparatus based on this invention in drawing 1 , and its edge is shown. The 
electrophoresis section 1 is formed by joining the 1st substrate 1 1 and the 2nd substrate 12. While forming the 
rectangle slot 2 in the field of the side joined to the 2nd substrate 12, the hole 5 which has a base deeper than the base 
of the rectangle slot 2 is formed in the both ends of a slot 2 at the 1st substrate 1 1. A through tube 4 is formed in the 
hole 5 formed in the both ends of the rectangle slot 2 at the 2nd substrate 12, and the location which counters, 
respectively. Although a through tube 4 and a hole 5 make one and form a liquid pool, since the volume is usually 
inadequate as a liquid pool, in order to compensate this, they form the auxiliary liquid pool 7 by tubed part material on 
a through tube 4. Migration liquid is filled to eye a liquid pool, a platinum electrode 10 is inserted, and an electrical 
potential difference is impressed.using a high voltage power supply 8. 15 is a switch. 

[0012] This invention shows the target capillary tube electrophoresis apparatus whole configuration to drawing 2 . The 
rectangle capillary tube 2 explained by drawing 1 and the rectangle capillary tube 3 which intersects this are formed in 
the interior of the electrophoresis section 1. Eye 7 an auxiliary liquid pool is formed also about the rectangle capillary 
tube 3, an electrode 10 is inserted in this, and an electrical potential difference is impressed using a high voltage power 
supply 9. 16 is a switch. 

[0013] The analytic procedure is as follows. Migration liquid is put into eye 7 an auxiliary liquid pool of the end of the 
eye 7 the auxiliary liquid pool and the rectangle capillary tube 3 of the both ends of the rectangle capillary tube 2, and 
the sample solution which it is going to analyze is paid to eye 7 an auxiliary liquid pool of the other end of the 
rectangle capillary tube 3. An electrical potential difference is impressed to the both ends of the rectangle capillary tube 
3 by the high voltage power supply 9 by setting a switch 16 to ON, in the rectangle capillary tube 3, an 
electroendosmose style is generated and a sample solution is slushed in the rectangle capillary tube 3. It waits for time 
amount until a sample solution flows across the crossing of the rectangle capillary tube 2 and the rectangle capillary 
tube 3, and a switch 16 is made off. Subsequently, a switch 15 is turned ON, an electrical potential difference is 
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impressed to the both ends of the rectangle capillary tube 2 by the high voltage power supply 8, and electrophoresis 
"separation of the sample solution which is made to generate an electroendosmose style and is introduced in the 
rectangle capillary tube 2 at the crossing of the rectangle capillary tube 2 and the rectangle capillary tube 3 is carried 
out with the rectangle capillary tube 2. It is the downstream of the rectangle capillary tube 2, for example, the 
component of a sample solution which is separated and flows the rectangle capillary tube 2 is detected with optical 
means. 

[0014] Although a glass substrate can be used as the 1st substrate' 1 1 and the 2nd substrate 12, as a substrate ingredient, 
it is not limited to glass. The configuration of a slot is 10 micrometers in width of face of 200 micrometers, and depth. 
Although photo etching is used for formation of such a slot, it is not limited to photo etching. It is good for junction to 
the 1st substrate 1 1 and the 2nd substrate 12 to adopt conjugation methods with which substrates are firmly joined by 
covalent bond and the trace of a joint does not remain after junction, such as the optical pasting-up method or a heating 
welding method. 

[0015] For example, an ultrasonic-machining method is used for formation of a through tube 4 and a hole 5. The bore 
of a through tube 4 and a hole 5 is 1mm - about 5mm. After joining the 2nd substrate 12 to the 1st substrate 1 1 rather 
than forming a through tube 4 and a hole 5 in each substrate according to an individual, it can also form as a hole which 
pierced through the 2nd substrate 12 and was attained to the middle of the 1st substrate 11. However, since it may enter 
into the shavings fang furrow 2 of glass, cautions are required of this approach. 

[0016] Although it is based also on the precision of the alignment in the case of joining the 2nd substrate 12 after 
forming a slot 2 in the 1st substrate 1 1 as mentioned above, one edge of a slot 2 at least will come by location gap that 
the diameter of a through tube 4 and a hole 5 is the same directly under a through tube 4, and the chance for a foreign 
matter to advance into a slot 2 will increase. Therefore, it is good to make the diameter in the direction of a hole 5 
larger than that of a through tube 4, and to make spacing of two through tubes 4 larger than the die length of a slot 2, 
and to make it become the location distant from the edge of the wall surface fang furrow 2 of a through tube 4 in a 
through tube 4 and a hole 5. 

[0017] A through tube 4 and a hole 5 do not need to be all cylindrical. For example, a hole 5 will become cone-like if a 
hole 5 is created by photo etching. The surrounding sectional view of a through tube 4 and a hole 5 shows two gestalten 
at this time to drawing 3 and drawing 4 . The example of drawing 3 is an example which carried out etching from the 
field [ in which the slot 2 was formed ] side, and drawing 4 is the example which carried out etching from the base side 
conversely. In both the examples, the one in the part which a through tube 4 and a hole 5 touch in any case where the 
path of a hole 5 is larger than that of a through tube 4 is desirable. In drawing 4 , 14 is the cover plate of a hole 5 and is 
joined to the base of the 2nd substrate 12 by the binder 23. 

[0018] Drawing 5 is drawing showing other examples of how to plug up the base at the time of making a hole 5 into a 
through tube. In this example, it is made the form which inserted the detent plug 14 in this by making into the shape of 
a taper a part for the base flank of the hole 5 made into the through tube. Since a detent plug 14 can be easily removed 
in the case of an activity, such as washing the electrophoresis section 1 corresponding to this structure, then a sample 
solution object, these activities can be relieved. The base of a hole 5 does not need to be flat so that it may understand 
also in this example. 

[0019] Drawing 6 is an example with a field which is essentially different as for the operation gestalt shown in drawing 
I . Also in this example, although the point which forms the rectangle capillary tube 2 with the 1st substrate 1 1 and the 
2nd substrate 12, and constitutes the electrophoresis section 1 is the same, by this example, it differs in the point which 
has the structure of combining with the edge of the rectangle capillary tube 2 of the electrophoresis section 1 the liquid 
pool 20 which has opening in a side face. The same effectiveness as the example shown in drawing 1 R> 1 can be 
acquired by making it combine with the edge of the rectangle capillary tube 2 in the location gone up for a while from 
the base of opening of a liquid pool 20. 

[0020] In addition, although the above-mentioned example explained the example which uses a capillary tube as a 
rectangle capillary tube, this is not restricted to a rectangle capillary tube, and even when considering as a cylinder-like 
capillary tube, effectiveness is acquired similarly. In this case, what is necessary is just to read a cylindrical bottom as 
the base of a rectangle slot. 
[0021] 

[Effect of the Invention] According to this invention, it can prevent that a foreign matter advances into the slot for 
electrophoresis, and analytic stability can be improved. 



[Translation done.] 
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